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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a high-performance 
semiconductor device with a contact structure with 
improved ohmic contact. 

SOLUTION: First wiring is formed in at least a three-layer 
lamination structure, and for example a first conductive 
layer 106a, a second conductive layer 106b, and a third 
conductive layer 106c are formed. Further, the side part of 
the second conductive layer 1 06b is covered with an oxide 
film 107. Then, after an interlayer insulation film is formed, a 
contact hole reaching the first wiring is formed. In this case, 
although dry etching using a fluorine gas is made, contact 
structure with improved ohmic contact can be formed by 
allowing the second conductive layer 106b to function as an 
etching stopper. 
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x, 

mmmi<n'mnm, irnem 2 <Dmm.m . xvmia* 3 to 
e t n K-ftuti * * l. . 

lif3Rii3j is*JSix»ass*ii2{c*3^x, ffifass 
eat*, ast h7>^^^- ne«tf*>s. 

m 3 <Dmmm<nmmmtm\*'< v nr^s: <t *w« 
fci-6Ea*>fMB#tt. 

* tLX ^ 5 - £ fra« t -T 6 Ea ofts«# 

fee 

9 J 6 7?>M 8 *n*-f n*» 1 *^E«^ 

[it**i oj fsi &mnm* m2<Dmm,m, mz<n 
mmm vrnfrxmrn $ tut $>mjmx&m ztntm <obb 
mt. 

mum i *>Ea£« 5 t&mmt , 

BfJESS l tf>Ea£lWES!$ 2 coiB^^ &*«S-r £fc£>tc, 

stjfsi^ii:^s.u ! #jfam3o»m^^Ki® u jssih-*^ 
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me* 2 oib^ £ ssw * nfcwia* 2 co^cmJi £ l 

u &i<z>3mm, mz^mnm, mz<o 
mmm <n>m?fxmm s zma^mtit $ tutus inn 
mt. 

SUE® 1 ogB^£?5 5 AMIR fc > 

S5Eiffe»Je±fc^$tt, HfjEJB l OEiCISWCS 

/<? BJEisi oiai*co«DBttM^s<xrflttE»i (oumm, 
mum2<Dmmm, Rx^mumz<onn,m<r>mitmxm 

mum i<otmt mum 2 <oum t z&m-r ztz$>\z s 

OTEjffeJRJK, IttCC 1 0>Ea<aMfcAt, ^t^StJEms^ 

^mii^SiiL, j6«p^*3i>rsiiE»2(02»«iid«arffl 
®^ * sim $ nfcmE* 2 (D^m/i t^tLrv^cfc 

[ff^ili 2] 1 (cjo^T, SHEW 2 coigm 

3] hi coigm^, S2(?)iti, 13(7) 
mum 1 coiB^^m 5 mmmt , 

mEJ6*JBl±*c»rtt**u, WE* 1 ol£^{cm^;^{c^ 

wia#iJilt«*ts*2 oW«Jio«i«tt»tiBt?K 

J(7 WEJIlOEj»^mE*2 0ffij»t*»«"t*5/si«)fc, 

mu&mm, mumzcommm<omtm, Rnmum3 
sa^ <bsifcb stiitmum 2 <d^mjb t ^fir^-s c t 

4] WsftJBl 07!;^l 3 1 Jl{C 

[w** i 6 j 10M15 o^-rn^ i igfc 
*5t^T, srEmioia^i^siJKhT^^^^oy- hsa 

5(7 «mJloMffrflJI$nfeMIK«r«Jtt a t"«xaj:. 
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mumi(D%m&m?mmmzMm-tz>T.mt , 

fc, 4r#U 

OTIS* 2 oElftttfflEft 2 oilIi:ilrv^5 - % 
[N**i 9] Sioiti, 1 2(^fil, 13^) 
iWE^JBRfc^-^^LrSB l ©E«t»«tSI 

r, utrtBifr 2co*gm/g, &u<ffiEff 3<a««Row«it 

mettRRfrjrau lWE*i<&ERfcR-r 6 
*MB»fi*R±S;i, OTfE^v^ h*-/McJ;oriWE* 

1 oiB^(cm^^){c®^-r6® 2 *>E«*«fi!t-r3xs 
twe^** /na, mEff3a&ttR0R«ttf& 

S5E* 2 <t>e*i*iWE» 2 coyimJI k»tt^8rit 
m%t-fz> *m<*mw: *>fMB#»o 

[»*JR2 0l *lcOag®JI, *2£>i£»g, *3cO 

tt«R *>ffl#r «R $ jfcfc zmmzwiit-r 511^, 
ii, 

we* i^e* lt\ ^s^OTismico^m 

fl. ffrEff 2 KViNIBffs^tloiitlt 
tflEWi <&E**«5lftRR*»l«-f*X«4:, 

ffjEteiftRSrSiiiu fflna«icoEtt{cai- sav^^ 
OTfBjtei^^±{c, ffffB ? h*— /nc J: or JSito 
*r*U 

m^milLT, OTIB*3 0^mil^SltbLr*5^, 
fifJfB* 2 OEttttffiEStti Silfc»3 co?Hm/I ^Lt 
^ £ C £ & ttflfc £ "f <5 *3M**S« <otfs«#ifc . 
[1**912 1 ] 9Xttlt**2 0 {CfcJt^r, 
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[It*«2 2 ] f 1 £>ag«B, m2C0^m/f, Jg3CO 

Itim&mm*:'** — -^ Plexus 1 <0E*«r *X 
Sir, 

MBRloEftfeBttRfcir. fflB*RR*r*;ft-*-« 
* 2 <02»*/Bo{B»{c»*»fkR*»*"-t-5 XSfc , 
WlB*liOE«*:lH5lftRR*r«J*'#-SXai:, 

/<? h*-^*j£jSii-<5X6£* 

S9lEjf6*Ri:tC, HfJfB^V^ h ^"/MaoTf 1 CO 

miaav*"^ h*->n*, OTta*3oiSm®^g:iiL 

r, WE* 2 <z>««R&»mLr:*3t> , 

mum 2 oEiftrtMiBRu * tutus 2 o^mji «it 

^ S r. t * 4»ft -f 5 *»#»«<7>f^«**. 
[f»*JB 2 3 ] 1*3*91 1 8 T^m 2 2 Ot^-f 1 9tlc 

[f*#Jg 2 4 ] W # JH 1 8 7b^ 2 20^tnd> 1 9H- 

ER^tfflEflf 10>ERI*, *I^y^^oy-hE 

tllBCMOSIK^ fflfanft^HO»Ih7^ 

^ # i ME p f t *^ao»i h7^^ 
ffjEy- hERia. ffiE^- h«*Rfc*Lr«*$*t 

HtfE^- I- Elk & *fc fe fci^ p 

^ (WE^ t mum l co n I^FMWitlcR 

*n, **ol»E5 L ir*^»*«*fc»i"S*2^na^ 

«»««^ , 

mum 1 n a^F*a*«« fc mtsm 2 cr> n w^mmmw 

\z& StiT^m 3 co n t L , 
OTIB* 2 co n S^Mfeff WRUflQEft 3 CO n l^FMKff 
mUmi OnS^««*«J: "P t>nMcO^M^)co 

INEX 2 Onfi^««««liMEy- h jf&#^^r^ IT 

50 mum3<Dnm*M®mm*mum / ?~h&mtmteh 
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[W*Ji2 6] »3fcJB2 5*£jE<8<D»3<Z>a»«fll*, 

[«#JB2 7] !S#*I2 57^12 6©^fh»»Hl: 

[t»** 2 8 J IS^il 25M27 OV^-Ttt^ 1 JRJC 
[!S#gi2 9] 1**9 2 5 75S2 8©t>ftija»Hl; 

[tt#93 0] *S#B&^J*-r£Xa4, 

ffiK9*i<D7* bisis* b-**? &fri,x. mris****: 

4, 

4, 

A tc n m<D^mm ks&jd-*- 3 * 2 oaaraxa 

4, 

32] « i cD^^/i ^ i2 <K>*m&m t 

i t TJ6«IRS:f fit 1 5 IS i > 
Sl(7)7t h l^v>^ h^^^^r^^c-t-^Xa^, 

1st, 
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ffiffBSS 3 (7> 7 ai- h t-v^ ^IT, lW«E» 2 <D 

[W*jr3 3] 1**932^*31^ mfiay-hm^ 
^rttswt, ffjfa^icr,^*/i^u ; mtBm2(7)^ 
SMS izmv * tittffl.® tisttfti- * ^ * *4#* t -r 

[0 0 0 1 ] 

(Thin Film Transistor : TFT) «4^if*9M*:$g« 
v>^^ (TFT) ^MOS h7V^^«0*fCTr 

[0 0 0 2 ] 

[t*<?)Si] «Ih7^^ (EIT, TFT^ 

[0003] rty- ^-f-* t *ffl*«R«tttii[ffio 
^)TFTM*:ftor<5. $ b^flMBUKSrWJO-*- 

[0 0 0 4 ] *BRofSA*^SS« (SbV^^H^ 
5) fciB*£nstt«ltt#L< , ^roM5S^jE«{c»j 
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[0 0 0 5 ] ifE^^^I^, TFTCOB^S 

[0 0 0 6] ±ET FTOgfi^*t£f£ A 

L Ta, Ti^|^^tl^^, <PX~t>&mmcr> 

[0007] rsi-^~<}j±*y- (y-htM 

n, TFTOlb^A^TFT»tto(B:T*:5l*iB^U 

*^TFT»ttOfiT*rSI*iB^ LT^fCo 
[0 0 0 8 ] *UJBAfcJ:a4»W¥7-135318#^ 

<OJBH**»ftJK (T^^^JR) ^{fttt£jh,fcTFT#Ht 
**0i«£iXT^6. |^^«|Bttc0TFT*jgt Lfc»-& 

So 

[0009] hmttojbwtcRtf ^n*:/* y 

r*nA«a& (*e «fflfe. ftK, 

[0 0 10] ^!i^y^>M*iffiLfcTFTii 
»3MttOffi-C**!*«L5 I Kt'lzm^btlZMO S F 

ftV^BJ, TFTTLSI[Hl^$:Mt5^^^lT- 
[0011] 

[$geja*»ifeLJ; 5 MB] *»WI4±EI«JH*«: 
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[0012] * B^a»f^t84xs/ft> h 

[0013] ^C, r^J: 5^3^^^ h«^^r^ 

X., lO, MOSFETtra«*3ttt-tnEA±60««tt 
* «f 5 T F T T- HI & * » J=£ L * » H & £ * f -5 ft ffl 

[0014] 

itf [0015] *i»fTBI/7t5*«S^*« ( 1 ) 

»i<t>*»«jb, »2coasms, as 3 
i^ia, imib»2 oasmji, aomwe* 3 *>ai«ji 
ib® i <&***xwmiB* 3 cosm® <omt 5 c <b 
[0016] ±E«jSic*5^t\ ffiiajRi co?gmjico^ 

JO [0 0 17] *fc, Jil3*«*(C*3l>T, WfE«3(7>* 

[0018] *fc, JbE«rtfc*s^-c\ sfjEffi 2 oigm 

[0019] ***W4r3Klfc-*-<5±T?<of¥JS*tt 
(c^-t-s*^^^«^; (2) 13, mico^m/i, S 2 co 

Km 2 <Di»®Ji, At^S9E«3(02B««ttPlc<fcja;«f« 

<nmm>m 4 fc wtwiB* 3 o^m® o« ^ a « <& n t 
la^-rsia^cof^K^^T-^So 

[0020] ±E*fi«:l-*5^rtt, (mffi^r^tp) 

5C Tl/^o 
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[0 0 2 1 ] iaifc»g$r»ftf5fc^lc, * 

$g^l3, *loE** = Ji&±o«JB**£ U 

m-rzzt&xzzt t tic, ® i *>e<* * $ 2 *>e* 

[ o 0 2 2 ] *Wtt*-eHJ^-rs**Mo«fift (3) 

r*mm£titzg>mmr~&f&£titzmi<Dumt, mum 

u ttifsmi^iB^^itiiBii2^iaa^^«^"r^fc^ 

*5t s 'rffjfsm2 02Bmig^^tii^tT.ri>5^ 
-^*»«*Jx, timft2aE*&Stt£ftfcMEfll2 

[0 0 2 3 ] <t!ltf>##9lO«jS (4) B, ^ 

&?mmmk, iwEi6*jBi±te#rtsj^ webi^e 

l©E«4:(W[|B»2 0EKli:«r«l«-rSfc«>Jc, IWIBJfi 
USftfclWEJB 3 (0««Jlo*ffi3^» itt^ 5 r. i 

[0 0 2 4 ] *7t, tfl<D*»WO«/5fi; (5) fSlO J(? 

yt**J»t?»rt:*n^JISioEI»i:, #JE*i^IB^£ 

ioE«o*Btt»t;snriitiBjisio*«jB, lwism 

*3*7, WlBjRlCDE«lfctWlB*2 0Elfcfc*»l»+5fc 
^{c, ffiEftlHR. Wlia«3(7>»«*<7>»^JBt, Jfciflffl 

E»3<z>a»«ji«rRaiu is«fc»i^TjwriB*2^«« 
m 2 (7>ib^ t mm z tutmuft 2 <omnm t a** ir^ 
. [00253 ±.u%-mmas^x . mm%3<r>mmm 

13, '</\s7&M&±&&t+&#W^m!itZtiX^&z. 

[oo2 6] ±E*««^*5i^r, mmm2<Dmm,m<D 

[0 0 2 7 ] ttO*«no*A (6) 13, 311 CO 
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lWElMMJi±tc«!«3jh^ wiamioE 
•H^«*WU:*«snsjS2 0E«fc, £^ru ike# 

*5 9, tWISJIIloEI»tlWlB*2«>E«^t*tt"fS/t 

tmsnmrnrnzmm u *«fc^TiwE*2o3»« 
it 2 oga^s £ ggm $ n^fUEfg 2 ^a»m/i £ tr v> 
[0028] JiE*««Jwds^r, mE*NBttK 

[0029] ±E**ja«c*3^r, i«fe*ioe 

«U3«JBi h 7 >v>^ ^oy-h E*ft-C*> 6 r. £ £4#t£ t 

[0 0 3 0 ] *P^P^^^m-r^±T-(^^$5!^fe 
\z.M-tZ*&m<nMf& (7) 13, fti0>**JB. f 

S:»rttSl8t, ME#loE***W 3 
tSIS^; JttJEif&^flll&KiiL, MfE« 1 <z>E*Mci£ 
-T^^v^^ h*^«r»«t5ISi:, lWE*6»JBtJb 
Jc, ftjE^v^ H*-/ufcJ:otilBJIi £>EflkK:tt 
««(c««t5S 2 OiB«^Mt5I§i , Sr#U 
tflE^V^^ hJh — /H*ffiE*3 0»«ji*rSiaUT, 

is«ic^v^riWE*2o»*ji«:ittaur*3<j, we* 

2 OlB^^SffE* 2 Oi*«Ji LTl^S £ ^ ^r^m ^ 

[0 0 3 1 ] ^fc, ff«*ttJcH-t-Sffio**Wo*fi«; 
(8) 13, fflOilU, ^2^«mil> S3 0i»Il 

JK*^^- = >-^urSSloE««:^+ SXSi:, ffl 
Emi^IB^^^i*^fbLr, ^©IcfifjEmio^m 
JI, fflE«2 0««JB, XWJWE*3 0sli[«jEjoii«* 
fbK*r»*-r-6xai:, SUE* 1 oiB^^S 5^1?: 
MtSIi^, ffJEite^^^maiL, #iE*lcoIB^ 

fliilc, WE^v^ h*-/H:iotjWEliSioBi 

Jc**««c*tt-r«* 2 oE« «xat, 

L, (t!23^^ h^-/H3, WE*3(7>i»««o|ftffi 

E«2^*mJi**»u*nT*3 0, fttjEm2oiB^i3tti 

[0 0 3 2 ] f^M*j*{cBfli-SteO*:*WO«J5ig: 

o) 13, mioigms, %2<nnm>m, %3<Dn^m 
(omfrxmrn znit Jim t , mm&m 

R*^^- = >-^Lr«lcoEI««:^fi»+SXa^, M 
E«i^)Eit»«»^lT, ^SD(cff]E*i02Sm 
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mjta=r ^ ^ni, ffiftBiB 3 <nmmm<nW}fatik{t 

[0 0 3 3] ±|S*J* (8) (9) fc*3^T, m 

[0 0 3 4 ] ^*!*ffifcgfl-#-Sia(7>*55K(75«fia; 

do) is, %2<nmnm. i3^ti 

/r&ssiu stria* i oia^tcit-r^^tv^ ^ 

[0035] Jtta*^: (8) 7}^ (io) o^fh^i 

tC*51^T, iWffijS 2 0) 7/K=^XW 
[0 0 3 6] ±E«J« ( 8 ) T^M (10) (D^-ftlfr 1 
[ 0 0 3 7 ] (11) tt, 

^^T'/^cMos[H^:§tpM#8fr^or, m 
iBCMosmaii, i»En^**^B*>*MJi v*?^* 

¥m#mt\zY- h*fej»««:^Lrx*-rs^- he** 

&*"U (WIB^— hEMNt, Wia^— ^IHMIT 
fflJi£jhJt*10SMBJi. ®2 0^m/l, m3(7)3S@ji 
4r-e*6#JB«-C*rit**i, ffiEp^^fflofWRh 
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mmm& t iwess 2 n 3 o 

nlMMi^f I, ffiE«2 0nfi7JHfeWC2fc 

*«inni^««©»s*fi<, fflE*2<DnS 
irS^lP, (WlB*3^nffl^««««ttiWlBfB^^- HE 
[0038] ±E*«jjMc*3^x\ m 3 <7}>sm/Ii2, /< 

[0 0 3 9 ] ±ia*»W Sir^K^ttHBB 
t5*«B©t« (12) IS, **#JB*»i«-*-*lS 

«riB***ji^*uTi6»jBit»*-rsiat, m 

»*i«»ft^*jDi-S*10«*PlS^, ftJlBmiO^ 
C07* H/S?^ h^^^^lt, mi5**#«(c:nM 

osttjiojii^T-fitiiBjteftjRttflA^ bfflB L7t &mmxm 

[0 0 4 0 ] fPSH*«fe^B8-*-S*»W^m(7>*rit 
(13) IS, »io^$#Hi:, *2<n*mwmh1tm 
30 m-tZXmt, miB*10*a»fl:JBaW(ttlB*2<D** 
*Jii:fc*Lri6l»JBI*:*rit"*-Siai:, «JE*fe»fltfc: 

»^^ssi:Mt si 1 (7) wii^ , miEffio 

f2|£ 3 GO 7 * h h-7^^5r^lt, ffjfB*2Cr>^ 

SM*«fc: p I(7)W^^i^Mlc^Dt5f 3 (OiSJOl 
[0 0 4 1 ] J:E«fiS:^*5t^r^^A«4:tt, X/- 

5^ KWtc^stsn/t^y ra»«K^JK^*y- k««ei* 
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US, p 3 7 0, %&, 1 9 8 5) o 
[0 0 4 2] Itll ft 

(Ta) , (Nb) , /n?—!? 

A (Hf) , ^3-^ (Zr) «*#« f fe*tS. 4# 

m\z.&mr~tbZ> 0 £fc, ^!)^7^^ (MoT 
[0 0 4 3 J ±fE«/£3:T ?<T4^-* hVtxm 

[0044] y—bnmtitv—b 
r-&>s 0 bp*,, y-hE«c*5^r, ^-h ft 

[0 0 4 5 ] @Ffl*fea^i:{cKit fe 

[0 0 4 6 ] *»Wlcast^-CI4," ffilft («*«r#tf) «: 

[0 0 4 7 ] 

0) Srf^riSMtS. 

[ 0 0 4 8 ] h 1 (a) {c*d^t, 106 hsa 

Ik, 1 1 6 ttJiJBBBH-CfcS. r.coy— h 

[0 0 4 9 1 @1 (A) SrA-A' T-«J6»UfcWfffiH«: 
Hi (c) \z.7jk-f 0 mi (c) ic&i^T, 1 0 1 lii 
*R, 1 0 2 I^Ttti, l 0 3 M6»JR-Cfc!> , -t 

lio 6**Rtf fenr^s. 

[ 0 0 5 0 ] JgffitfeSJRl 11, hE«*l:«G>BMfc 

k. &u<y- hEflk*>*.kJi (« 3 (Dmmm 1 0 e c > 

2^11 1 0 6 b^^ftlcBUJLTV^S, &9fcHL 

«*i 1 5 \zn=isf? h*~/is&in^xm2<Dmmm 
106b tmm<Dmmmm&t hn 

[0 0 5 1 ] ±aLfcJS3(Z)a[lfl 106c fcL/fl^fctt 
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[0 0 5 2 ] iilfcf 2 106bll» 

BR, *2 0>aB«JI 10 6 b&^y^l/JfA h s"*— & L 

estate £ stta*:*, % 2 c^s/i 1 0 6 b t£MW& 

(DiS^mi C03g®/g 10 6a itcRttSo SD&T, 

* a ± 2<Dmmm 1 0 e b offiiassrSMt 

§10 7T-««f5ri:Wt Li\ 
[ 0 0 5 3 ] * LT, hgBgH 106 ^oTI|ffl» 

ftflsiusrRii hEtt^coav** hw^ica 

1107, ® 3 CO^mil 10 6c OJW^aSJ&WUlRfc*-*- 
£o *&m<DV- hEIRl 0 6 i:Ony^ f*«#fc*3 
^rtt«3 0»tHl 0 6 cSr»R»K|»*-fS», m 

2<ommm 1 0 6 b t irxs/f y^i/- h^f&i^m 

WW fcaSft-** «2O*tll0 6b^hy^ 

[0 0 5 4 ] *j3, x^>^*ttl:J:ottt*30* 
«110 6c^»otl*5»^t*5^ 

[oo55] 3 ^ h*— ^*r»rtu/tb, 
tt»Tfts±JBiami 1 6 wistrf 2 <nmm,m 1 0 

6 b k<D*~ $ y?mf&*'mT§L-tZ>* 3fc*5, m3c7>3»m 

Jl 1 0 6 c t t»ftt5^, »B^*^*-rs^4:«cft 
[ 0 0 5 6 ] :<7)J:p (^y— 0 6 ^rZ/iJ^±co 

h S:ttfflt5£*Oftl^n ^ t S : I: ^ 

[0 0 5 7 ] *MWS:JHt*:ktTFTi 
Jfct>*M»Wftt>Oi:<fcS. Hi (A) <7>TFT3|5£B- 
B' T-^^Lfc^T®H^Hl (C) (c^-T e 

[0 0 5 8 ] Hi (C) C/TtTFTW, fB*ftbfc 
CMOS@5&^nf t^/l/I(7)T F T <t pft^I^ 
TFTT^So PftlOTFT (WJKh^V^^^) 
1*10 1 ilCRtJ fe*tfcT*«l 0 2±lc8fiS*i 

[0 0 5 9 ] CMOSlHlS&Onf f^IOTFTIl 
^*#I^LT, ft*^»«««10 4t, LDD« 

^ (*»»t*tttfiBs^*ii**«4twtn- mmt 
h^o) io8ir, mi <o^mmm& ( n + 1 0 
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[ooeo] Sfei:ft^«S«i0 4il:tty- 
hftMRl 0 3#Rtf fctu WBf + *^«Wo± 
*-^*5^rMlsy- hlft«:JK±ic»Lry- h««i o 

ill a*Rtt biiti^, 

[0061] h««». =m&>±<D&mm& 

&m it us 19 , h i (Dmmm io5aii 
% 2 (Dmmm i o 5 b ^jaMM***^- h*fe»jgi 103 

[0 0 6 2]-^ pf ^r*;HTFTl:tt, *i#t 

t itn <D^n&)m%L (p + «*) noift^ 

«J***1 0 0t*«Rt}6>lirP5, pff*^ 
aTFTtt**#JBatfEI»6JL^«t, nff^iTF 

[0 0 6 3] St, 112, 113, 1 1 4 

Hi (C) ^*LfcftD tHL**l 1 5 fcWI— *t»-c, 

[0 0 6 4 ] KJi<0«fi»t?*S*»»Wlcoif^r, £AT 
iciam-T 5 *««t"<> or »j»ttRW*rtf 5 ^ £ t-T 

[0 0 6 5 ] 

[0 0 6 6 ] EAT, |l-5tffl^ 

»tRJ:K:«3aK»lI»»4:W*a4:4rflt*.TW^. *H 

CMO SEBBSSria 1 tC^L, m^S&O— 
*fttSI*TFT (nft^/HTFT) ££H4iC 

[0067] ii (a) &m i (o <D±mmcnm-r 

5Bt-fc!?, 0 1 (A) lc£>i^T, tt*RA-A' r*^l^r 
ffiSU ^i&B-B' -c«j»u/t«»3a*, mi (C) <o 

TFTOWa6**tCffiS-r3 0 *fc, Hi (B) I2CM 

[0 0 6 8 ] Hi (C) fC&I^T, t^fiXOTFT (« 
J«h7^^) feKttl o lifcRtf fenfcTttfltl 
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[0 0 6 9 ] CMO S 0SS^)nf *;fc/H[£>T F TI3, 

*^«*«*OH«|^*UTR(tfeiXfcLDD*«l 0 
8 £ , fliJfE L D Dffi« 1 0 8 LTRlt btlfc* 1 (7? 

(n + ««) 10 9^^«omo»l 
(D^mmm® (n + 10 9lt TFT(7)y-^ 

\t\s<<>w*k irxmm-rz* *&fcft*^ 

M&m&l 0 4±{ctey- htfittJRl 0 3d«Rtf bti, 

/{? ii:«iry- hit i o s^Ki^titt^o 

- h«K*>*ffil£W:, BMBBJtfkJBi 0 7sft*Rtf bnras 

So tir, n + A« i o 9icy— *e*i i 2 ifcii 

[0 0 7 0]-^, pf + ^/HTFTOi^f:li, * 

^-♦/^jEKflWB l o o ^Rttfeivo^o pf + *^ 
itf HTFTHtr 5 LfcLDD«JBti:3fc8tt»ft^F*ll««l« 
BRItfti^ottSo (S»*^F*Mfc«W*:Rtt 
5»IilTt^^, pft*;HT F Tlit> £ t>£ 
ft«Stt^iSW^ae), tVt««l/^nft^lTF 
T^CO^tt/^^^^ofc^^l^o 4#fC, CM 
OS®Kfc»rt-3»«fctt:, :otttt^9^fci 
It, LDDlMpff*/H 
TFTJCjB^UrtftTblHJBttttl^ ^LT, p + ftt#c 

l 1 OMy— *E*fci l 4*/tl3 Ki^vEitfti 13^ 

TFTIi^^I^Wi^li, nft^HTFT 

[0 0 7 1 ] CMOsmsS^y- hE«^*DHi 

mil i scoa^*? h«^*5t^rtt, xtsi o i_h 
(cfiii 02^- hj6«JKi o 3 t&mmztix^ 

So ^tt, y-hlfeiliCnft^lTFW 
pft^STFToy- h«fl 0 5 3r^&>-^ — hE 

ii0 6^Rtnnru^ o y-hE* 

£ Lt, h««£P«tc*l <D*m/f 10 6a, ft 

40 2 10 6b, ^3 O^mil 106c^b^5Z 

u^,, tit, dbum^i i 5ii, y 

- h^cDm20^m^l 0 6b k ? h& 

[0 0 7 2 ] Sfc, 14 (A) h*H4 (B) <D_hffiHfC 
tm-tZ>mX*3h V , 14 (A) (C&^T, /£*IA-A' 
T»»rbfc«»d«, 14 .(B) co®*fflcoWffi«jft«cffl 

[0 0 7 3 ] H4 (A) RtP (B) (C^ L/cHi^SfUC^ 
5<? i^nfcnft^lTFTCo^TIi, JSM&iBUR*: 
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miZWAt.X-, CMOS0^nf-V^;HTFTi 
**W fcl* IB— S 0 fc*5, B4£>JilHMfi»J»4 
1 0I4H 1 OjfPfl*6»JRl 1 1 fcffiS-rSo 14*, 4 
OOlilffi, 4 0 1li?m 4 0 2M4 0 6M1 
4 0 4liff«J«m 4 0 3M 
4 0 5I4LDDJI*, 4 0 8tey—hMffi. 4 0 9l« 

[ 0 0 7 4 ] -t IT, ft i ^7M«ff«{c«tt$ixdK 
*41l, 4 12 SrR«\ ^co_h£?goT, s/ 
S/b v*4 1 3«rR«t, *OJb^»2 0JiBBIft«J»4 l 
4£, 7 r 7^^v^^415i:^M^I)o Sfcfc, 

*«JbtjR 3 o«mi6akjK4 i 6i«*a*n, no, 
sno 2 «osn«mM^&««iir»««4 1 7#*ia 

[ 0 0 7 5 ] *jtttflnj-CW:— Wi: ItSiBI^LCDi: 
Hfir x. If £f§!J o l C D £ f&R-r 5 r £ * "51 1 6 r#> 5 o 

[ 0 0 7 6 ] fc*3, I*»Ol*TFT 

[ 0 0 7 7 ] £i_L^Lfc J; 5 lc, ^IWl:*5^tli, 
y-hSIl05$:, fl^Siil05a, * 2 <Oi9 

mm 105b, m3 <nmm,m i o 5 c 3&»fe 

Kit fe*ifcLDD«*£, hlS^y- hfeMRKl 

[0 0 7 8 ] KTI:*OftJt*ttO-«tH 2, 13, 
[0 0 7 9 ] *-f , *6»*ffiS:*-t-5StK 101 Srflaic 

0 1 b o^«ft«)ttt tB± ur t f t o«ft»tt t 

fa±.£-itztzz><DTmf&mm (cat, T&mtvf>&) 1 

x N y ) , *fctt£;h,feO«JgJB**l 0-5 0 0 nm 

ojKJ^ffiSr-fflv^c £j&*t-£, flgj«#.ft£ LTttit&c 
VDtt, ^7X-?cvdS, iiracvD 

&«CO^fi8:*«fe*ffll^<5C^d^#So ^fcU, TFT 

ITttteft^, *JMHMi?tt, /7X7CVD 
fete J: OKfL^y a^Birft.ST**! 0 2 & 2 0 0 n 
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[0 0 8 0] *fc, *tt»Efc±BT»«*RWntf, 

2/^S« (^yxf i/yi/77^-hIS) ^£r£«l 

0 l <2r Ufflt^ci: t>T*££ e 

[0 0 8 1 ] &^T% #Mfc«**#JK*J*JR+ 3, ^ B e B 

SixGei-x (0< 

x<d wsns^M^y 3^y/^=-!>Ajiii*/t: 

«:tl^aiiS:10-10 0nm, <fctf#*L<tt: 
ft t LtttflCVDS, /7X7C 

M^5^^5 0 1 ^7X7CVDfet«lf: a (HI 5 
(A) ) 

[0 0 8 2] ^AK¥»[fffll^«A<bMa«rrr 
(4 0 0-5 0 0t^SfeI) *fT5 

r. txmiz. lv\ #HJfeffi-ctt, 5 0o°c, 2P#Pflo;tJD 
*Ma««rfT*t\ ^B a B«S^^o^-*7K^J:^5atoiiis 

%jyT£L*L 0 »A^*aai: it is, ^iaoaiflrfcs* 
ft, w^«fRfeA{k*aa, *^**fci4*^*^Hait, 

30 ^ilOK r — A* Lt* 

A1T&MJR5 0 3tC.BS^L, fe&WmmmS 0 5&Mf& 
Lfc 0 (1215 (B) ) 

[0 0 8 3 ] JbBlt»fbxaoJW*/tWtfl»c#* 

fM»4:fT5xaS:lo*.Tt>J:^. LSvMttfflWfcfrJB 
£\ *A**«#Jb^«|«U6|»JK (SH10 0 

-2 0 0 nm) SrRtfT, # n ^ & L# ^ttfflftdtlirflfi 
^SftffiH (SIMS ##rT- 1X10 15 - 1X10 17 at 
oms / cm 3 ) fc*J0U *J 
40 Sxa*r«s*ttJ:i.\ 

[0 0 8 4 ] :plTW^f:8 B ISiil5 0 5 ^ 

2 0 1, 2 0 2 ^r^j^LfCo 

[0 0 8 5 ] 2 0 1, 2 0 2 £?SoT , 

^httll0 3^)*no y-hlfti»«10 3i; 
ITIi, gHfci^JJH, SfkK^SlBJR (S 

1 O x N y ) , mWMVfem (BCB (f<Wis9 

IR) , *tli^KbOffij|fll«t 5 0-4 0 0 nm 
OJKfftSB^Ir^SC k&T?£ So ^hfeill0 3 
5(7 (OM^i:LrWCVDS, X7X-7CVDS, « 
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V mm 12 0 nmOSftlMlrMtfc, (0 2 

(a) ) ana, *s**0y{cte^r«, 
^^tttflrffclSoftfcff 3«*:ff Lfc#, »K»36 

[0 0 8 61 W:, 7* h US?* hJBt*/<i* — -V^L 
X\ pft*MBTFTt»tftt5WM5 I'S** h 

^ 2 0 3^r^L, U>>^ f>"^^^ 2 0 3 , 2 

0 4 ^ t LX^m&m 2 0 1 CnS^r^tST- 

(P) , 03tf (As) T-&>£ 0 *^«r-^, nM£tf- 
4t5^«»i:UryyS:ffit\ 7t^7^v (p 
H 3 ) tflH^fc-f K— tTSK J: t? h*6ig:IK^ii 
LT*«#i 2 0 1 IC?*6fe0M^fTofc 0 ^3LT 

TFTOLDD«108^Wt5li:{:/^« #o 

r, r o^^co y vojRS^r, i x i o 16 — l x i o 19 

atoms/cm 3 , ft^WMtt 1X10 17 ~5X10 18 atoms/c 
m 3 , *mM&lX\$ 1X1 0 18 atoms/cm 3 t L/t 0 * 
fc, h"*'** 2 O 3^R*3tiyt««»B 2 (B) 

x@ -c^Ftt* a* £ ft ft ^ * , ■* * 

#E (n" ^igc) t»«t5^i:^*S. 
[0 0 8 7 ] ^(C, 2 0 2 0 4£ri& 

fitt5^«««llDOIS^«li»Lrt>J:^i s , at* 
[0 0 8 8 ] &l^T% h*fe^^l o 3±L\z&mmm: 

*mirz>¥- v&m bmm 2 0 6«r#«*) 207 

Sr^rtt^So (0 2 (c) ) hBB*&2 0 7<Dj&f&^. 

Rb\sX\*X'<y*m. SS*«fc, i^cvDtt, ^X-r 

CVDft*i«K1 0-1 0 0 0 nm, #£L<I23 
0-4 0 0 nmORffilOiKfaiR^ALttt, 

Oft^ (MfB) te, 0. l-10jum (ft*«J(Ctt0. 
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[0 0 8 9] ft&WlZ&^Xft, hffi$*2 0 7 W 

i^f^Lr^^ 0 ft*, ff- b%m<ommmm$ir 

[0 0 9 0 ] fg 1 03§m/l 2 0 7 a tt^A^AJL F'Jx. 
I4\ (Ta) , ^-^.A (Hf) , =.*~? 

/<? (Nb) , ^U^^fjTA (Zr) (ffifiKtb^ 

fsta^ nir* .hiatal <z> 6 o o°c^±, l< i o 

[0 0 9 1 ] fg 2 OakttJR 2 0 7 b i^7;U^ ~£ A (A 
^ 1) , f^y (Ti) ,*(Cu) , J'nA (Cr) , 
fistful/ (W) , ^y/fy (Mo) 3r£sfc# (tt 

tsr^^ains. cms, hSB^^±ii@a^^ 

WfiS^2^*llt^Sfc>t)T'fcSo ^or, f2 

oili 2 0 7 bHrr/K^^ (a l ) ^r^^;^ 

30 [0 0 9 2] 13 (OMMM 2 0 7 c f4^</l-^^:^, {F'Jx. 
li, fl/f/ls (Ta) , ^7sjA (Hf) , ^^f^ 
(Nb), s^asfrA (Zr) «^r^^^ (fifijt-tfc^ 

L, 13^*11 2 0 7 ctt, hS£^<b±^IB^^ 

<nmist&m2<Dm9.mxkz>fzz>, 12^112 0 7 

^V^/u (Ta) (fi*i*3ft« 5 0%£i 

_h) i:-r-5tf*ftt, T/^^-^A^+^^^s/^^^tt: 

[0093] is 1 <ommm/m 2 oommm/n 

3<Dmnmk^Xn, Ta/Al/Ta. T a N/A 1 
/T a , Mo T a/A 1 /T a , Ta/Ti/Ta^O 

COiSmii 207a (Ta : 20nm) /% 2 <7)$tg 2 
07b (Al : 200nm) 3 CO^gm/l 2 0 7 c 

(T a : 1 3 0 nm) <D Z««5g^> h ft 5 hSB^2 
0 7^r^j*Lfc o ft*5, *HlSffi|{cS3^r, SKDit 
5(7 gO)iSiI^lt|j:5~5 0nm, ^ 2 <7}^m/l OJK 
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I^i^Lrii5-3 0 0 nm, % 3 (DUMM <D^mm, 
fflt ltli5~3 0 0 nm£-f*U£ £l\ (0 2 

(d) ) ::rii b«l*i\&«, K^-r^^^v-^ic 

[0 0 9 4 J &l^T% ■»««MbXfi*fi l fclf^ m2C0ag 
fl2 0 7 bOWttfcBMbflll 0 7 

HB#fc, MtRLtzff — hS2loffl(:J;oT, * l 

*»Lfc«w*» wiioc) smsmbu us* 
[oo9 5] 

1 0 n m£A_h, L < 13 3 0 n mJW±OJ»«S: 

ova, »2 60*®S(7?iiia5(c6 o nm<ommmkm 

(0 2 (D) ) *SgJSffijT«. T/l^~ 

?Attrt«»cB(Mb3ft«afTi-sfc», 12 (d) i^^ti 

ft*5, 0 2 (D) tfti, S«10 7 

% 1 <7)iSm/i£r 1 05a, 106a, f 2 OiH^ 1 
05b, 106b, 13 <D3»m/I ^105c, 106c 

[0 0 9 6]ftC, y* V hJK«r^^-^v^L 

v^no 9^nf t-t^lT FTO-95^S9 L-v* 
* h-^^^ 2 0 8 SrJ^fifcL, U^^h-7^^ 2 0 8, 2 
09^^^ tr^il*i{C2 EI B<£>n SIS: ft 

— bmm 10 5 60*1 J: !? t^^^/u**ffi](^«d«iSi^ 

(n + ««) <z>«£a*efej£$ii,s P ::r-ii Sfj 

*»#JBJcy ^*r*jnufc P :Hrw^f:Si^) 

T*S«2 10li t^tnft^HTFTOV 

or, : ^llo ^ l x i o 19 - 1 x i o 21 

atoms/cm 3 , ftSftlCtt 1 X 1 0 20 ~ 5 X 1 0 20 atoms/ 
cm 3 , ^HJSfl&J-CttS X 1 0 20 atoras/cm 3 t Lfc* £ 5 



(12) 2 000-252473 

22 

LT, il«MH (n + 3&«»***t«. 
(02 (E) ) 

[0 0 9 7 ] 0 2 (E) (D»IgT''Jy^» 

Snft)&»ofcW(D5t, Hil 0 5 tlftot 

h«« l o 5 il4or^ftt>««ttJg 

mx&zm i o^*B«*«j: o fe<si\ 

/<? [0 0 9 8]ft|:, l/^h7^^ 2 0 8, 2 0 9 &I& 

t^lTFTS:»rttSH«feB3 h-^^^ 2 

11WU h®tl£r^*^ £ LT*S>ft:JB 2 0 

8r£LTI2, ^tvaAfe, -Y^-^K— trv^»*rffiv^ 
5^1 So pI^tt«l47n^-i45?F 

mmxb*) , isV=*i/. ^ = jAi:»itiii3« 
7C#t?.*>!K ASWfCl*, tfuV (B) T*&& 6 
0!lT*l*, pl$r^t5^i^tr^py (B) £JB 
J?0 i/\ (B 2 H 6 ) Srffl^yi:^^"^ K-^jSfe{cJ: 

•9 h&t*R$:9 LT*»*i 2 0 2 fc^ttWOSSJD 
tfrofc. ^ 5 UT«fi)tS*tfcJ|SlO^«»** (p + 
1!RSc) 2 1 2li, f C/Ttpf t^/^lTFT^y-^ 

SSrl X l 0 19 —1 X l 0 21 atoras/cra 3 , **JfcWt?»4 
5 X 1 0 20 atoms/cm 3 £ b/c 0 

[0099] htiOgTIC^^WCi^ 

*««10 0^®Slto (0 3 (A) ) 

j<? [oioo]*^»lr*fi n + fa&&mfiL-r&it#><n 

[0101] ^^^211 £R$*L, 

ScaBSr^^ffl^-erSfcfeoSttftxa (3 0 0-7 

«(n + ««) i o 9Mi i (o^mmmm (p + « 

^ m llO^ffitSo (03 (B) ) *«MkM-?ttB 
Sg^H^^JCfc^r, 5 0 0°C, 2^fflC0^D^M?i^ ; fT 

®^«)St5S2Oitgl0 5b, 106bHT7 

»3oW«JiJc»E*n', $ 2<7)^®/i^«S(5te!g: 

«*»jt-r* ^*5, fstt^xatctt, m 
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[0102] ft^r, H^Lfei^a*, »&mik&t7?it 

[0 10 3] ft^f, nft^STFTMpff* 
lilt UTttK^S5B«, g<(b££3fflli, K^SSfkS* 

at, 'tm&wim <#y-f s k«, bcbi® *>^-r 

fttt Lfc 0 (|3 (C) ) 

[o i o 4 j mmmmmi 1 1 &Mf&vizh, 
-^y^tnf n^)T f To* i (v— 

*flt**fcHc V®*) 10 9, 110Clt5^ 

* h*— /U^^jSLTto (13 (D) ) 

[0105] jiiaffjHxa«c*3if^T, B^auttBi^y 
(chf 3 m ^K7^x^fy^ac^ts: 

I3\ 7^31^ (CHF 3 f) O Yy << =-yris?<r>x- y 
T F T^S i ^WteW&frJr— ^yfisyztite 

[0106] 

JB3<D**Jl3ftSRttbn, JblcTffilcSLtf io* 
[0 10 7] fc&'L, *^»WO«t5^ 

b*-^t*m&tBf&-f e»«Mc. y-htf&nfls 

ojRfffc, y- hK*±«fcRtf &n/LBMEKfk:fltoJK 
»«: 5 ifcj()fl*4> 5. CHF 3 
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K<7> 3 tot, y- M61ftJR0JR««: 1 2 0 

nmafci^, y- b$m±mzmtfbtitzmmmit 
[oio8]^, v-^sa^ (**:i*y-;x««) 

112, 114, Ki/^^EH (*fcl4Ku^yt«) 

113, Rxi±.mnmi 1 6 (^/cis&flttjLa^i 1 

5) H^LTi^fci^ *HSE^JT«^<7) 

/0 i«112-114^f^yl (gflOOnm) , f 
^>^^7/K^ (Ii3 0 0 nm) , V 

i(SH5 0nm) fc*'***^3il*LT#J«Lfc 

(e) ) mmzfcm&m&^xm&m&'if^* 

Sftlfcc cco^j^r-nii (c) tc^ns cmo S0 

(nft^lTFTMpft^lTFT) 

[0 10 9] H3 (E) (Z>*tt3ft*»j**n^b, 0. 2 
~0. 4jttmO/^^->'gyI (a^*JR) 4 1 

*tS^^f^H5K4:fflt\ 3 0 Otlc^fifcLT 
[0 110] ^ Vj^T-^T y * 4 15* 

ttr, jB2 0JBMjte»«t«3 0JBilBte«jR^*»jR 
^{c^^^^^ur Ku^yEi»4 l 2lcit-f<5^>'^ 
* h*— /u*r*j«U I*«t4 17*»BlLfc 0 5 

[0111] 04 (b) <nVtfflt&M&£ tilth, EMM 

[0112] JifBOXm&iST, Hj^fR^, CMO s m 
g{C J: o r ^ ft if LTIS 

[0113] [»]2] ±E^»*tt{C,toT** 

htttlft-Dt^ftv^M (ft3a7JH4feWtt) 

[0 114]@1 (C) \Z.7F\^ti£ *H^^iJ(Dn 
ft^/HOTFTIi, y- K6»IBI1 0 3 Sr^LTL 
DD{|«1 0 8£>£*a*y— hliCl/iotl^OT* 
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[0115] CCO^^IE 1 (D) (C^-fo fc*5, H 1 

(d) o»*»bi (c) o#*{c#jslt^s. ii 

(D) lC;^-fJ;5K, LDD««10 8I1 ^-hSU 
105i^- hffittJKl 0 3Sr^Ltl4ott>S«» 
(Gate-overlapped LDD jjMS 1 0 8a ) .tlftot^ft 
(non-Gate-overlapped LDD ®tl 0 8b) £ 

[0116] *JHJBWT«, Gate-overlapped LDD 
108a Of^^rO. 1 — 2 m 0 . 3~ 

1 . 5 # m) <b non-Gate-overlapped LDD 1 0 
8b (Hi (D) (JDXCflitS) ^0. l~2jum 

(ft^WlCteO. 3-1 am) ttS^ffJlPi* 

[0 117] fr*5, LDD«^1 0 8 1^, 0. 2~4/z 
mu ft^ifttClSO. 6 — 2. 5^mOl^tU nl 

5S, ft*wrcM: y yxiit*) i x 1 o 16 ~ 1 

X 1 0 19 atoras/cra 3 , 1X10 17 ~ 5X10 

18 atoms/cm 3 T*&>5 0 Sl^»W (n + ft 

«) 10 9^MWSI1 1 X 1 0 19 -1 X 1 0 21 at 
oras/cm 3 , ft*fft(Cf3 1 X 1 0 20 ~ 5 X 1 0 20 atonis/cm 

3 

[0118] ^t^^M^l 0 4 ttltttfc* 

3.tzte3bbfrC*bl X 1 0 16 ~5 X 1 0 18 atom 

s/cm 3 o»*^ii?o>^j^snfc*»ffjir«fiitsn 

[0 119] (#8SO»»h7y^#©«|*) 
«OTFTIi«2 0T>*t^« (y— h*— /^7^ 

-7^I^)LDDJ(*) £^5 2ffiSOLDDf« 

[0120] 014 Srffl^T, *^flo«fitt$r«o 
TFT(Oefi^tt:8LT»!3t5. HI 1 4 (A) , 
(B) ttLDD««^)i^nf + ^lTFT^O* 

mi 4 (o , (d) \*mi$<nLnumm<Dm 

Hi 4 (E) , (F) l*^fc*$>5GOLD«ift0>»-S' 

*r, ^lthi4 (g) , (h) \at^mm<on^^^ 

^IT F T <D#-&*:^-t- 0 

[0121] fr£>, (314 (pfcjS^Tn+ttV 
fcttt KL"f channel 13^ + */W£j*«*8«r, 

n-J^y— h^— 7 y^lOL DDi« (n-te®2<7) 

(ntt«3^«»*«) IdttKl^ 

[0122] 114 (A) , (B) (O^-r £ ?{CLDD 
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[0123] — *\ h;fr— — 9 $/:/S!cDLDD 

14 (C) , (D) ) 

[0124] LDDMiy-Hit**-/^?^ 

(Hi 4 (e) , (f) ) r-hzt^ z<omm\*&*<D 
[0125] ca>»-fr, tyia^l^-f-SCfiix.^ 

30 [0126] -t LT, **Wco«iSl*01 4 (G) , 

(H) {C/^"fJ:5^, y-FtSi:^-?^^ 
fcLDD^ ($2 0WW«) y-hm^<ha- 

[0127] *UJ«A«:Hi 4(E), (F) M^Lfc 
SiBitf) K \s -< ><S0«3fl M^S fc* # fc* ^dt £ ti 

So 

[0 12 8] cob#, LDD«*fctt*— yutfRiBSft 
[0 1 2 9 ] *UlCAtt, CO J; 5 

^ issrrsfc«>tc, y-htai:pj— ^7s/^L*v^tt 

aiCB'JOjgSM*:, HP^SB3 0>^M»*« (LDD^^c) 

* £ ffl i [si K Ic H *T 6 t> o T- ^> 6 0 
[0 13 0] [^^^«J3] 
»^T*i»#)l2 0 1, 2 0 2 £ UTffl^*JS4W*» 

^^-f 0 ««7C*«:ffl^S»-&, 4#^3p 7 - 1 3 0 6 5 
2#^^. »§B¥8- 7 8 3 2 9 f^«T*SS/T^ntft 
50 «4rS^SCi:3ftia4U\ 
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[0131] r. T\ !ftffl¥.7- 1 3 0 6 5 2 -§-£??gfC 

6{c^-r 0 * f ifi 6 o i i^Kfk ^ y 3 6 o 2 *k 

6 0 3t««Lfc o Ii»it*lOpp 
^t«6 0 4«:f«Lt 8 (0 6 (A) ) 

[oi3 2isi:, soot, i mm<D$Lfcm?Lm.<D 

$L 5 0 0-6 5 0 o CT-4-2 4 P^Pfl (***Wrtt 5 

sot, 14WI) 0>*waa«rfrv\ ^Si^lgeo 
it. me (b) ) 

[0 13 3] ftH¥8- 7 8 3 2 9-§-^*r-ffl^ 

[0134] # 7*S«7 0 1 {C^ftv-y nyl 

7 0 2£12tf, tOi(I^ B s B IiSl7 0 3, MfcisV 

[0135] ScfcBMfcS'y ^yg7 0 4&'*?— -Is? 
It, ^JRWtc:|J|j:fl,« 7 0 5&^j*U fftft 

= tr/^tfrn 7 0 6 Ji8BTL«5 7 0 5 Oig^ScO^r- 
#*«3S*«7 0 2 &«D4Lfc 0 (H7 (A) ) 
[0 13 6] 5 0 0-6 5 0tf4-24BlPI 

tt*fi**7 0 7t»«Lfc, ^co«*{b^ifiSr- 
^^nfc^ B e 0 ®^^P7 0 7^#tt*fcl^^O^ B B B 

[0 13 7] M, ±E2 0(7>S»|5(C*3^T«^B-5rffi?itt 
JK7C*li, (Ni) <D£Aft\Z.h, ?}\s-*~t?J* 

(Ge) , m (Fe) , '<9i/$J* (Pd) , *X (S 
n) ,«(Pb) , a/^P h (Co), 6& (P t ) , 
« (Cu) , & (Au) , i:^ofeS**ffl^rtA 

[0138] $x±<d£ b tea**r«v^TJWr*«**W«l 
r, ttft«*»#JiJid»bfp«*n/tTFT», 
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[0 13 9] [»JfiW4] *JMS0lJli, KttMiffli 
T\ MM 3 o J: 5 fc#***»*««r*)«l«i: tt(W 

1 3 5 4 6 8#4*«*7tl*WB»¥ 1 0- 1 3 5 4 6 9^ 

i<? [0140] R&RicEtSiifcSff», »&9*mi* 

0 17 atoras/cra 3 J^T, KttlXl O 16 atoms/cm 3 

[0141] ***«©*«ICOl>rH8tM^tRS 

SjfcT/u# y 2f9**ttS:fl|t\fc. 18 (A) -CWt, X 
««2-C^L/tjB*-ffcoatllF«rffll^r, TW8 0 2, 
20 S a B B SiSl8 0 3^M^^fctl^TtTl/^ c ^ 
It, S B B B S^5gm8 0 3 0ii(;7^^0|ffi 
JS8 0 4^15 0nm^I^If^^tl, — — 

[oi42] ricotfcJi-e, ^^#ffl.^^r-5 50-80 

0°C, 5~2 4U#M (*^Mi]T1i6 0 0t, 1 29# 
W) oSMaaffi^ff 5 ttAXSXRlc y va*«ao$ *i 

SXJK8 0 3{c»#Lrv^«Mt5c*tty V^WHlStt 
fc^8 0 5 fc^M&S 
[0143] ^rlT, ^**/HO*flsa*JBl8 0 4 i, 
y V^»*D*ttfc«*8 0 5 fc*:3iy^>^LT|»*i- 

^ B e B ^ox^r-«^Lfc^7c^coS* 

& 1 X 1 0 17 atoms/cjn 3 j£*T ^ * tMfi;« $ ®^ 
XMH 1 tf* Lt*M*(DT F TO*i#| i Ltft 

^ [0144] [SMfcflry 5 ] **«s«-e»4, 1 x 

^Lt*B«I^OTFT^Kt5Xg[^^r, ^ 
#12 0 1, 2 0 2 ir^— hlfej^JBl 0 3 4r»fiJW-«5«l 

[0145] C ^"CJi, ^?fc< H7 0 0- 1 1 0 0t 

a*o»)Rttfc*i-sssi*ifcjf"t?fct>, ^i«9o 

19 0 2, 9 0 3Wlt ^It, ^agft:/i9 0 
50 2, 9 0 3 ^got, y-hlfeil9 0 4$:, WtttAX 
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CVD&fllMS^I^ 7 0 nmOl«r'»«L 
fco (19 (A) ) 
[0 14 6] -t It, ad^ (ft»ttfc:»4itt*) 

^^^tf#H^^r^M3i^tTo/c 0 *30S«-ci4, 9 

5 Or, 3 Lfc. aat&Att 7 0 0-110 

*H«>IB-C31R'flx«A^ofc. (19 (B) ) 
[0 14 7] *Ojg*, #^#Jo&f*T-i4, 

9 0 2, 9 0 3 <ty- M&EKJR9 0 4 t Off ffi-CSRKfk 

BM*»rtt*Jh„ h*6JRJK9 0 7**«j«$Jxfc. 
[0148] EA±OIfi-Cf|s»Sftfcy- h&»JR9 0 

714, *S»»m^i«< *i#|9 0 5, 9 0 6 

#«<^TFT<a»/**»SfcfclcW:, EAfe£>XgJ43Ull£ 
[0 14 9] *X«9J(cXlEM3^>XlKM4«r& 

[oi5o] mmmei ^mmmxit. mmmi t 
*»fctt*»«4 r^Lfc y vie y y^ii 

*fc!4B 3 l^n^T^^Ot', ffijS^O^lc»B L 

xmrn-rz* 

[0151] *-f , Hifc^'J 1 (DJLm^&^Xm 3 (A) 
(7>#tft££:*#fCo fcfcL, TFTOgttii45**#i 

outers 3 x^t^mAit^m^m^x ^ 

So 

T 1 O^M^^^c 210, HfctNC p * T F 

T <T>% 1 (D^Mfeffl^ 212111X10 19 ~ 1 X 1 0 21 
atoms/cm 3 (if * L< 14 5 X 1 0 20 at<Wcm 3 ) <DM& 

[0153] **lfcW-ew:^ottttr, li#i^tr- 

500 — 800 r, 1 — 2 4 P#flB* 0iJ:Ll4 6 0 0°C, 1 
2P#P^^a^M^^xfi^ff5o rcoxstc J: 9 , SfettQ 

<o^*ftft««{c«infc y yoMtiotiwiiicy 

j/^^ (MSB) -rSCl^^T-#fco 
X'/l'teJ&MtfLfrb — y^r^^c 1 X l 0 17 atoms/cm 3 J£*T 

[0154] ElfeOXfittXlfcttl 1 tf>XglC«£l^ 

[0 15 5] *XlkWo*Al4XlKOT3— XXM 

[0156] [*«£«7] ***0!|-ei4, Xlfcfflll £ 
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S_*Wftxai4H 2 * fc!4H 3 o h <DXhZ> <DX\ 

[0157] mmm 1 <7>xgfc^oT a 1 o 

(A) <D#im&'<%1Zo fcfd'U TFTOJStt«i:ft-S« 

1 o 5o*fijt«c:i4*ifcW3^LfctiRjB* 

[0158] SJgl 1 0 1 3 0 O^iC^JD^ 

^^smuiy ^ y v^srfr?^, 

[0159] *Igi:fe^t, SDl»LfcSltit*-C=.^4r 

«E7c*^(S««ia«rfif5wi:-C, g B 9 B Sl«lll06 
^O^lTC^Ojgt^ 1X1 0 17 atoms/cm 3 
Kliixio 16 atoms/cm 3 \Z £ TMa«t" S C t ^T-£ 
So (110 (B) ) 

[0 16 0] fc*3, «EK««^ttA«^«#JR^<o«M 
*££ii5#>Sfc£>lc, ^fc»A«**#«<7D*ffioa^K 

[0 16 1] £fc *HJKWT?r4 = y^*:W*ci:or 

taoty^^ y v^^nSo 
[oi62] wioi§^ir# htit^^mmm 1 

14, 01{^L7tTFT#»feftSo 
[0163] ttaa, *IUKMo*A»XlKM 3 -Hffl^J 

6 co^-r^o^t t> s ^(cjs^-^^iirs c t &*imx 

$b S o 

«7 [0164] [^»]8] ilB*|MII«T?», 

^m^^^^lBg, ^t^fdlOTFTW^tCjS^Ufc 
ff'J*E 1 1 (c^LfCo 
[ 0 1 6 5 ] m 1 1 (A) l£l4, CMOSIsIBOnf t 

«*3 0 1, 3 0 2^lt :tOLDD»M 
50 ^ft^:LTI4, JHfc«Ucttt\ XlKWl^«3(j'SB2 
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(B) OU^h-7^^ 2 0 3R0«i2 (E) <DUV* 
b-^x? 2 0 8<D^^ — ^«:R*:ai:SE3K-r*L«, Hi 

1 (A) CMO S iHtffftt 5 i i 5, 
Ull (A) *lc*3l^T, 3 0 0«f -Y^/UM^ 

*tu 303, 3 0 413, y-xmi$&fzn Fis-i 

[0166] £tz, mil (B) fete, #*§H*»;** 

Ttt, SB6«14:n#Jc, ±«E|ft3 1 3 t hKlft 
<D%2 (DUMM 3 1 0 il^lCiSlTl^o ill 

(b) *(e£>^T3 1 ii*y~ bmmm, 3i2iss§ffi 

Mi^irt^o coj:5fe, ^fm, TFTi 

[0167] &*3, ^mmm<ommtmmm 3 -^km 

[0 16 8] [XXM9] *3WI«-CB, 

*5tt5H2 (E) ^^^JDX^tC^irory- hlfi^<lr^ 

fcW*Bl 5, Hi 6(c^-r o ft*3, J#«ftlSf4H 

2 £fcl3:H 3 (e#£5 tMfcSOT, *SSk£<z>^fc:*g 

[0169] 12 (d) 

m^x^mmmi tm-x-&>z> 0 mi 5 (a) ^§2 

(d) iincmi^fi. 

[0170] mwrni htti 0 

TEM^^iH (A) ICtjcU 817 (A) fcL#JCS 
t^S^@^il8 (A) iC^Lfco :otem?S 

[0171] tit, y-he*#flfci«flL &§®S£ff: 
?:It^115 (a) o^*RS:»/s:o - OP#c7)$r®co#t 
l^tTEMW^il 7 (B) le^U Hi 7 

(B) IC»J«-#-5«*H*rHl 8 (B) \Ztf bfc 0 

[ 0 1 7 2 1 #Cl>T\ S^{:CHF 3 *fl^TK7 

r, M6»«i 0 3*:ai«ttfci»*Lr, 
o-»&ggM£-£*Lo (Hi 5 (b) > -(Dm, mmz 

t>fc^£, t-/<-x y f y ^ $ tit t * 5 

Stu^fcSo 1 1 0 1 tt2S#L*:y- h*fe»«*JSLT 
l^o CO^ffi^^l^tTEM^S^Il 7 

(C) fe^U 017 (C) t»jcg-r SWAHfrHl 8 
(C) tc^Lfc. Hi 8 (c) tc^L^LTt J: y 
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[0 17 3] ftPt\ U^h-7^M10 3, 110 

V) ^fflS*D«:tT5o (Hi 5 (C) ) 1105I4LDD 
«**»U 1 1 0 6tt*l^*Bft«« (n + ) 

[0174] ^U, ^hv^ni0 3, 110 

*DSr*T5o (015 (D) ) 1107lift^/W?i 
^il, 1108liIl(^«W (p + ) 

[0 17 5]*W, i/^M^^^*ir, jgft 
fb^rffofco 110 9ttSttfk**ufc*l<D^3«ftfl(« 
(n + ) Sr*tU 1 1 1 0tt«ttft**tfc*l<O5ptt4fe 
ffitt (p + ) titt^So (Hi 5 (E) ) ^LT, 
Mlflftltfltl 1 1 i&&mi,fzo (Hi 6 (A) ) 
itf [0176] ^LT, h^X? (H^Lft^) £ 

f^TCF 4 ^fe{iCHF 3 S:ffl^tK7>rxyfy^ 

VIMS***— -a s^^^^^n*^ J: 5ffi*^)5-C 
j# [0177] y — ^Ifii^ (^/cf^y— ^mffi) 

1112, 1114, h>^>iE» (SfcttKl^^yt 
«) 1113, &tf±JII£*il (*fctt*9fflL*«) 1 

1 1 5*^jau^ 0 (Hi 6 (o ) 

6 (C) ^tlSCMOSIUUS (nft^lTFT 

[0178] 4*3, H 1 8 * t£*5l^T , 1 0 ttT*J»* 
12|j:^h«ll, 13tt^^ 
», 1 4 ISTVU^ ^ r>^a , lSli^^^JB, 1613 

[01791 ftfc, ***«<0«fi8ttJtl*«3'-»J|[W 

[0180] WWJio] *K*W-ett, 

5(? [0181] Hi 2(1 *JHHWOT *7>-f ^ h y ^ 
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1 0 0 0 titzWmn 10 0 

i , fe^mmmmm 1002, m-^nkmumK 1003 

[0182] «£IMBttlalR 1 0 0 2, flT-8-lkKttliIK 
1 0 0 3 li-til-fn**!* 1 0 3 0, ft-*** 1 0 4 0C 

ioTiss 1 0 0 1 i:gutiri/^ 0 r.nbiE»jini 
^1002, 1 oo3i^civios0Kr'±^«s$nr 

[0183] 001 (DftZt^fe&mi 030 

60 *SEi8fl 1 0 3 0, fS#j» 1 0 4 0 OjtttttaBflHC 
12, IfTFTlOlOM^tl^o IITFT 

101 ooy- h««tt*aE*u 0 3 otewttsn, y 

0 6 0, ««r£*l 0 7 0}&**tt**l 

[0184] #ft£;tei 0 8 ot$tf7x£m£-ffi\z I T 

*«5 10 0 1 OPi^m^ 1 0 6 0 (C^*r 5*J-|6l«*"t» *> 

B B 0 w^^^gj^^^ o »|pjsffii 0 8 oic^^r-^n 
tfBB fillip ^7s/^^h^^^>, ^7-7^/^^ 

[0185] ^^ISttJ<7)^7^iK 
CI^FPC 10 3 1 fc*0tttf"5E*:*JJB LtlCfj/ 
^1 0 3 2, 1 0 3 3***>7f+tf btVTl^o -n^co 

ICf^l 0 3 2, 1 0 3 3ft fc'x^ff -§-0*0.31111 

[0186] * btc, **ftWr*ii«A*^««*W^ 

[0 18 7] *fc, *M^PJ^r^^r^r^6^ B e B^ 

[0188] fc*3. Lfc^a»*««*^« 
tSlcfctoT, **«l~*lfc«9 0if<7>«fia*r« J ffl 

t3ft*-srtBT*>-5. 

[0 18 9] [j«t«ll3 I CS 
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i?yf ^^laftSttfcRI SC^o-fe^t, AS 

si*«s#§ (*#sis, phs, ^^^yt^-^i 

[0 19 0] Sfcfc, f3f$OMOSFETl{CifflMi 
It Lfc J: 5 &H*5B«IJlEO*i»*Si«t*a-t-8 r. £ 

£o BP"fb, SIMOX, Smart-Cut (S0ITEC1± 
<OSt»mW s ELTRAN (^rt/y^ttWfi 
Dim) WSOIM (*»**i»f*:*«*rffl^fcT 

[0191] W ^ n^o-tr yiNfrO 4***11 IS 

[0 19 2] ft£>, *Xli««c^Ufc*ai#S6««rftil! 
tSl^fcoT, **«l--*lfc«9 0iro*filt«r!*« 

[0 19 3] (Hl«12) LT#/# 
StlfcCMO S l3K^|*n»t(|(^ fttXft^St <T 

[0 19 4] V<f*** 

/^yt;^ >-tfzL-^, &*1ft«24a;£ 

40 5o **l b co-W^ria 13, (123 RtFH 2 4 fw^-f . 
[01951 113 (A) y-fjU=i yt'^-K- 

9 , 2 0 0 1, HH3fcA;*«5 2 0 0 2 , ^^Sfl 2 0 

0 3, *-^K2 0 0 4#*ttP. *«WS:H«AA 
^ 2 0 0 2, »*«S2 0 0 3^*<Ott^flr#«l«lll»K 

[0196] 113 (B) ft*?*?*** JX-fo*) , 
2 10 1, *^«5 2 1 0 2 , ^jZ^JlM 2103, jftfls 
^Of 2104, /^7P-2105, S^^P 2 10 
6^^-^^. *»W**^W2 1 0 2^^C0teCOff#-ftlJ 
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[0197] 013 (C) a l/t*=L — # 

2 2 0 2. 2 2 0 3, *fM >T 2 2 0 4, * 

^95 2 2 0 5*?£^fc> 0 **K«a^«5 2 2 0 5^*<7> 

ttoflr ^mm^mcmmxt s* 

[0198] il3 (D) l^^^lr^ ^yu^t 
*>0, *»2 3 0 1, S/TS2 3 0 2, 30 
3m*$tfo 2 3 0 2 ^OfdlOff **J 

[0199] HI 3 (E) l*:/n^A&|E»L;fclB» 

19 , *:f$2 4 0 1, ***«|5 2 4 0 2, ^ If — #«5 2 4 0 
3, fSil»2 4 0 4, »^^f2 4 0 5*£&^ 

t?o fc*s, \*K$Mtttt LTD vd (d 

igtial Versatile Disc), CD 

[0 2 0 0 ] 113 (F) yX'h t> , * 

#2 5 0 1, *^«5 2 5 0 2, gglSfB 2 5 0 3, »fM 
Of2 5 0 4, (B^LfcVO ^^r^tfo *H 

2 5 0 2^<o^<D{t^mmmmcmm't 

[0 2 0 1 ] 023 (A) li7Dyf>i7 P D^ x ^^- 

x~&>*) , «*tss«2 601, ^^y-^260 zm&<& 

tPo *«WttiMf»« 2 6 0 1 tf>-«X*«J*-#-£«ft» 

^gf 2 8 0 8^^cote(Dft ^mmmmzmm-r 5 r £ 
[0202] 123 (b) ray nyn^^- r-&> 

9 , 2 7 0 1, &#til« 2 702, ;7-270 

3, 7H-y2 7 0 4f^Cf o #*KI*ft#t3£«2 
7 0 2<fc~ffl5**j«t-£*A«;^S1l2 8 0 fife 

ft m & \z mm -t z> z. t # r- * 6 . 

[0 2 0 3 ] fc*3, H23 (C) i3, 123 (A) 3tU< 
123 (B) tlcjsij-sg^jtf 2 6 0 1, 2 7 0 2CO 
taS^-WSr^LfcH-Cfc^o »Wil2 6 0 1, 2 7 
0 211 3t»3t*» 2 8 0 1, W-2 8 0 2, 2 8 0 
4 — 2806, ^^n^^> 7-2 8 0 3, ^JJX 
A 2 8 0 7 , 2 8 0 8, fttl^K 280 

9, S»3te*»2 8 1 OrflWtStlSo 8 

tR^ffcoTfc^l^ 02 3 (C) <Hc:j3^T^ 

[0 2 0 4 ] 123 (D) 12, 123 (C) + (C 

*5(j-S3taR*^?R 2 8 0 1 (O«^-#J£^Lfc0T-& 
So #jttKMTN*, 5te«3te*» 2 8 0 1 12, H7V^^ 
— 2811, 3t« 2812, 1/>X7 U"f 2 8 1 3 , 2 
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8 14, 2815, U- 2 8 1 6 T* 

«J*£ftSo fc*3, 023 (D) «C*Ufc*at3te*5R|i 

[0 2 0 5 ] fcftf L, 0 2 3l:/7ltyn — 

/<? #Jl20^LTV^i^ o 

[0 2 0 6 ] 0 2 4 (A) ttj£#«f§r*>0 , 2 9 

0 1 , *^a*«P 2 9 0 2, »^A*SB 2 9 0 3, 
95 2 9 0 4 , 2 9 0 5, T 2 9 0 6 

2 9 0 3, 2 9 0 4 ^*^te^ft*fM«IHKfc» 

[0 2 0 7 1 024 (B) tt*fl!F*i* («-T-*ff) T*> 
19 , 3 0 0 1, 3002, 3003 |S«JK# 

3 0 0 4, i^^f^/f 3 0 0 5, 7yrt 3 0 0 6f 
J3» Sr-£t? 0 #3B9il3***«5 3002, 3003 ^^coi&co 

[0 2 0 8 ] 02 5 (C) X^ls-frfr t? , 

3 10 1, 3 10 2, 3103 ^£<a fr 0 

**wr4*^«3 1 0 3 izmm-r & z t&x-t 

•C* 9 , ' »ft 1 0 ^ V^y.± (WJC 3 0^ V^£*_h) O 

[0209] Kioic, *K*Moa^gSH»*«)r 

[0 2 10] ttfe, *SaS«lc^Lfc4£*»:8«S:f^JB 
-rSfc^froT, **«l~JSllt«9 0ifo#fiJtS:«ffl 

^^"5T«r*>So S»«10, ll(;/7lf:tS 

[0211] c^jfew 1 3] *HMjt-(i, 1 1 
[0212] ^-f, J«t«il:ftot, 0 2 (A) 

m^»8 6 (019 (a) ) 

[0 2 13] nft^/HT F TCO-^^tKp 

8, 1 2 0 9^(t8o C(?)7t hU'^ hv^^l 2 
0 812, htiOlJ: 9 t>f +^fi*[S]^ffi^^ 
l\ ^lt, 7th^^hv^^l 2 0 8^-7^^ 
Lr^Wf*ii 2 0 1 tdnM*#*-t-S^#8«55c**SS^D 
5(? t5I§^V\ (n + ^«) 12 10^ 
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a. (Si 9 (b) ) r^y* ht/^ h 

^nZ0 8iaot, »1 *>3F*64M«* (n + « 

*>?K Af^l^OA/ (P) , t>5R (As) tks. 
[0 2 14] S^t*, 7t 1 2 0 

1 2 0 9SriS#lti, 7t hv^^^^tnft^ 

0 3, 1 2 0 4 ^Mt5o tit, 7thl^^hv 

1 2 0 3£^*^ t LtBtFMftl2 OlCnl 

ffii§£ (n~ 1 3 0 5Wl*t5c (B19 

(C) ) £fc, 7* h h-^^^ 1 2 0 3X~mt>tl 

1 3 0 414, nf t^/HTFTOf t*;^JSWt 

7 * h Uv^ 1 2 0 3fj:, t&T^ 

mVomm (n - ««) Sr»*t5, 
(0215] &l/ N T% ;7*- h ^7^n 2 0 3, 

1 2 0 4 ^^tt, ^FH^om^ (n~ 13 0 5 

MSlOM?|«(n + W 1210(C^D^tl 

^S^) £ff5o Wc, rc-CSttffcXSfrfT5&»4 

[0216] mmmi tmmzr- hmmm± 
«c=jB«atsr#-rsy- f>®^2 o 6^«t5o (0 

19 (D) ) y-Mli2 0 6li, ^^s/^ffi«S:ffl^ 

J: 9 *fc, y-h««(^*S (fflA) 14, 
0. 1-1 0 vm (ft»W«Ctt0. 2-5/im) £ ~t 

5o fc«u «coxS7?»«»ft*fT5 7t^, £T<7>y 
[0217] IMMMfcxa*fr*i^, M l <7>3g 

ftji 10 5a <7>(Bfla5, W 2 <7)*9®/i 105b OilO£|K & 
Xim 3 10 5c Oi§15^OTj^iCiM« 1 

0 7^m«o (iai9 (e) ) mmmtn, *&<d 

lot) SHstJBU y-hia««r»«, S&tlSit L 
flSfltl 0 7 I4»?6ftJR«S:#-t-S^«>, K— trv^Xfi 
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Hf^#»-CfcS. ft*s, h®^{c-h^ftm^f4^^ 
<f * L< 14 3 0 nm£i.±T-&>£ 0 

[0218] hi 9 (c) 0>«jnxs-ey vams 
JraSftjfcW«0>5*>, y-hi«l0 5il4oTt>5 

ft«9, y-F«ll0 5iI4oT^«««*3O 

[0"2 19]ftfc\ n-«^5S2W^M» 

WJja^MftWioil^MM:, n + WCfeSS 
i o7MM««J: I? tffi^o 

[0 2 2 0 ] ^S^ISI^, IMSflli £l^«0>xaicj; 
0fl3B«B»lfflK«<D-»«:«rt-r*CMOSiaKfc, ® 
»*«rtti"SlB*TFT (nf^^lTF 

20 [0221] 4*5, *mmm<nmm$nffim 1 ^ikkw 

[0 2 2 2 ] (JBHW14) *3e*W-CI4, SWjllC 

[0223] *nm^'ji4, H19 (b) tc^+ayjDxa 

*TI4**«1 3 — t'fc^c 120 (A) 140 2 
30 (A) ICfl»U 120 (B) 14019 (B) izH^ir 

[0 2 2 4 ] X*«l^J:V*Jfc«l 3K«^Hl 9 
(B) 0«t1B«:»fctt, h7^^ 1 2 0 8, 12 

0 9*|^*i-5o 7* h hJBS — ~ 
y^lt, 2 0 1 S:B5 h-^^^ 1 5 0 

1 t , 2 0 2 O-SflSrS 5 h^^M5 
o 2^j^^;-t-s e ^It, V-v^Z 1 5 0 2*r^ 

t LT*>S#/i 2 0 2co^(c pS^ft-^-r^^^fe) 

HT#ny (B) ^rffll\ v^^^V (B 2 H 6 ) 
^tL4*> K-^tt^J: t? y- h LT^ig^ 
ig 2 0 2 ^^*fi«iOjSiDS:ff ofc 0 c o \*XJ&f££til£ 
Hi (7D^F^%^^1 5 0 3I4, ll^tpf t*/HT 

<^#p VO«£*#^ffi0ijT?l4 5 X 1 0 20 atoms/cra 3 
LfCo ft*3, l/^ hr^^ 1 5 0 2(7)RTlC*fc5« 
«JC?4#d V^jSJDStti", pft^HTFTOft 
*^»a**1 5 0 4d*I36Lfc. (020 (C) ) 
[0 2 2 5 ] ^^T', l/^F-7^M50 1, 150 
5(7 2 7thU^hg^^^-^y 
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^tr, pft*/HTFT*r»at5W*:B57* 
h &U<n ft^^iT F TO— 

SBS:?g5 7a}- h h^*^ 1 5 0 5«rJgj3;U :7* 

h l/^ hv^M 5 0 5, 1506 ^ £ LT* 

y**7^i/ (ph 3 ) &Rl^lt'(*>> k— ^Ss 
(c i «9 htt4tJK*9 lt^*&/i 201 ^^*6»^ 

J4, SC^tnf t^^lT FTOLDDS^Mt 

X 1 0 18 atoras/cm 3 t Lto Uv*;* hv^M5 

+ ^/HT FTOf -y^MWl 5 0 8 3&*H5£L 
to (02 0 (D) ) 

[0 2 2 6 ] ftlC, 7thU'^^^M 5 0 5, 1 
5 0 6 «rl**LTSttfc»3i*fTofc. 120 

(E) ) r oSBT-liy- h«*3ft«#ffiLftv^-c, 

[0 2 2 7 ] ^fe^Iilj:, 1 ifcli^(DTF 

[0 2 2 8 ] **5, ^XftMattfimiMkftl l -SttfcOT 
Tfc£ 0 

[0229] immm 1 53 111^13 

B2lt*t. *45, **»ft«J«l4**«l*5J:tJ«JI 

[0 2 3 0 ] 12 (A) fc^-t-»!fll«4 

r*ttHIffiUB-f*§ 0 H2 1 (A) 140 2 (A) 

[0 2 3 1 ] ^^F'J 1 12 2 1 (A) 0#tll£f# 

ftfc, 7t hu^hM^^-^v/tt, ^STf** 
2 0 1 5 h-^^^ 160U, aj&ajtfMI 2 0 

it, h-^^^ 1 6 0 2&-?x? t i-x^m&m 

2 0 2 O^C p 5^«feO»^lTo to C 

5 ir^^tf 1 o^M^m 6 0 3i4, 

>©Mt*Jt»Wrtt 5 x 1 

O 20 atoms/cm 3 t Lt e Uv^ Fv^M602 

/HTFTOft^fWl 6 0 4 3&MB5£Ufc. 



(21) 2000-252473 

40 

(02 1 (B) ) 

[0 2 3 2 ] *^T\ l/^^^M601, 160 

^ IT, p f + *^ST F T*»*t 5**tB 5 7 * 
h l^v^ h7^n 6 0 6Wnft^/HT FTO- 
SH*fi5 7t h 1 6 0 5 *»*l, 7* 

h Isi/X I 6 0 5 %-?*? t lsX¥*Mftf§ 2 0 

6 0 714, ^IC^-Tn^-Y^/UM 
2(7 TFT(DLDD««Sr^ffit6^i:lc45, 

U VO»S&#3Wft£!lTS4 1X10 18 atoms/cm 3 t L 

to 

[0233] *fc, 37* h L-v^ hv^^l 6 0 5(DS 

T^fcfcs«*»ctty vawRiosn-r, 7t h^^h 

v^M 6 0 5 la-oTnft^MT F TOft^ 
6 0 8^If tt e (0 2 1 (C) ) 
[0 2 3 4 ] *^T, ^hv^M 6 0 5, 1 6 0 
6^^t5 e 7th^^hJ|^^--y^ 
IT, pft^/HT FTt»ttt5**SrB5 7* h 
^ Uv^ h-7^M61 OMnf t^HT FTO-^ll 
l:Sp7^h^^h^M 6 0 9^Wl, 7 * h 
h-^^^ 1 6 0 9«r-r:** £ LT^>gWI 2 0 1 
i:2[H|(Z)nI^t5^»^»^not e :5 

LT^asntf 6 i ii4, 

nft^lT F T CO fctt K W 

cfcfcfcS. y v coats 

T-14 5 X 1 0 20 atoms/cjn 3 £ Lt e 

[0235] :3tT, 7 * h h-^^^1609 
(a^T, f 1W»W16 11MLDDW 
J0 If Lt 9 (0 2 1 (D) ) 

[ 0 2 3 6 ] 7* h Y^T.? 1 6 0 9, 1 

6 1 OSr^LTSttftiaaSrtTofc. (0 2 1 
(E) ) ^(D^PST(4y- h««#frfi£L*^art\ » 

S^Jf3ft*ftv\ rcoj;?M, ccoiS:!^, gpfb 

htiMigiiftioTMlia o jsttfts* 

6^i:I^M^ot 0 
[0 2 3 7 ] J£JI&G0X*II4, ^Wll £tl4<k*0COT F 

[0 2 3 8 ] fc*3, *ieK^j60«*l4*J*flnj 1 -IMfiefl 
T&£> e 

[0 2 3 9 ] [JMSWl 6] **H£«t?tt, H;&fc#'Jl5 
50 [0 24 0]*»«tt, 02 1 (B) JC«-f*JPXa 
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ST^^M'jl 5 tm-T-hZo 122 (A) 1 

(a) icfeiiu m2 2 (b) nm2i (b) tcti^-r 

[0 2 4 1 ] Xftffill 5te«fcV\ |2 2 (B) <D*t1B*: 
U^h7^M 6 0 1, 1 6 0 2 i»*t 

-So 7 a- h is&x hK/^--y/ir, P ^ 

^M70 1 Mnf^^lT F TO — 3fi£r?5 5 7* 
hl/^M^M 7 0 2»l, 7th^hv 
^^ 1 7 0 2^^^ Lt*i#l 2 0 1 (Inl^ 

W«ft«8l 7 0 3ll ilO^tnf -Y^^ITFT 

oy-^«itifctt kW r £ left 

6o C^«^> !i 5 X l 0 20 at 

oms/cm 3 £ LfCo (022 (C) ) 
[0 2 4 2] ft^T', l/^h-7^M701, 170 

h h^^M 7 0 4&U<n ft^/HT F T<Z>— 

«*S5 7t h 1 7 0 5$rML, 7 * 

h hv^M 7 04 > 1 7 0 5^7^^ LT* 

7**741/ (ph 3 ) zm^tz^*^ K— ^fe 

tej; 9 y- h«6»JRSriiUT*»#* 2 0 1 le^M^o 
^D^rftofco C 3 LT^$nfc^Jtt*««l 7 0 6 
J*, |l:ftnf t*^lTFTOLDD«^Wt 

x l 0 18 atoms/cm 3 £ Lfc e &*3, h^^M7 
0 4 OXT^*>7tS«*(Ctt^?i3 >3ftS»Jn**t'f , 
Y^STFT^ft^/««l 7 0 7 3&MBJ£L 
fco (13 2 2 (D) ) 

[0 2 4 3 ] 7t^^h-7^M 7 0 4, 1 

7 0 5 *lfc*LTgi*ffcte3i£fTo;fco (122 

(E) ) lOSfiffi^ htt^lftl^T, 

y- hiWSilcftiorsMiia t? 

[0 2 4 4 ] JEAIftOXaii, Hftff'J 1 £fcl3<&*D(7)T F 

[0 2 4 5] frfc>, *Xlkffla4tAttXlkH l 

[0 2 4 6 ] WJ17) *JKB99& 

[0 2 4 7 ] 0 2 5 (A) tt*MKSrfl^fcEL«* 
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gfOiSlt^^o 125 (A) [C*5^T, 40 10 

lass, 4onra^, 4 o 1 2tey-xmmwj\Bi 
k, 4 o i 3i*y— , ^n^etioK 

K([s]j%ttffiiKl4 0 1 4-4 0 1 6 ^ITF P C 4 0 1 7 
[0 2 4 8 ] ^fr< £ t>®3f*T5, #*L<I* 

mnisL&Rvmiitn&mttx 5^ ir#/<-»6 0 0 

0, y^^w (^^^^tti: t>^5) 7 0 0 0, 

B»r*f (* 2©^!l V^W) 7 0 0 1«ttbilT^ 

[0 2 4 9 ] 0 2 5 (B) I^WIOELt/T 

K«0»rffi*iST*> <9 , S«4 0 1 0 , TH14 0 2 1 

oifcJBttiaK^TFT (ill, ::-ciinft^i 

TFT^: p f t TFT Srfi**btfc CMOS! 

S&Sria^UTV^So ) 4 0 2 2^t;i^TFT40 
2 3 (IL, ee-riiEL#f^^«««rl»tSTF 

^ [ 0 2 5 0 ] .fEKtal^fflTFT 4 0 2 2, 

I#^fflTFT4 o 2 3(:^ltft^^<!:^r^s e 

[0251] *m&m&m\<^xmW)\Bi$%mT ft 4 o 2 

2, ■*«fflTFT4 0 2 3^S«Lfcb, ilTOT* 
ftSiiffl*6»JB (¥fiftK) 4 0 2 6OlCI^T 
FT 4 0 2 3<z> KU-f vi:«ftW«c«f«-r*38W*«BI 
T'?j:Z>mmm,M4 0 2 7 ^r^^-T^o HJ5R««4 0 2 7 

^SSWIlTfcsi^, i*«'fflTFTiiru, p 

£ 8ft>f>^!>Ai:»^Xi^« (IT 

*»*rffl^5:i*-e* So ^ir, {®^m^4 027 

*r**L/t:b, MtR4 0 2 8tr»AU ®lti4 0 
2 7_h^H8 P^^MtS, 

[ 0 2 5 2 ] ^{C, EL|4 0 2 9»lSt5o E L| 
4 0 2 9l4 / i*DOELtt» (iE7LaA«, iE?L«li»B, 

[0253] #?iifc#jT-te, k— * zm^xm 

?-«*a**rtBfctt*. (cc 
m) k*7 — 7 j ;\'#~*l&2*&t> J &tt : $:. &$L$k% 
50 Mb $7 — 7 ^ tv# — fe-tirfc *> 5 £H ^i" 
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[0 2 5 4 ] E Lf4 0 2 9 JtJ&f&l^fz h , *:<D±\Zf& 
ffi4 0 3 O&Bf&l-Zc |&«4 0 3 0 ^EL|4 0 2 9 

S*Ll\ ^ot, S^*tELl4 0 2 9<!:^i4 0 
3 0eSSlt^^, EL@4 0 2 9Wgft#iS 
TJgritU *«)!f3»Lj:^8«4 0 3 0«:MtSi 

[ 0 2 5 5 ] fr*3. *!8Jfefir>|-etttt*4 0 3 0 t IT, 
L i F (7Htyf S^Al JK 

<0WB*«*rJflir*5. A#^{:iiELl4 0 2 9J:[ci 
*jSfe-t?l nmil^L i F (7 y{C V A) m&J&OL 
U ^OlC 3 0 0 n ml(7)r /l^ ; ^ ^ i^gMt 
6o ggft, ^©ftflHtSrfcSM g A g t«S:ffli>r 
fcfil\, t LT8g4 0 3 0 tt 4 0 3 1 J 

icas^TEKu 016 ic*«fc$n*o em 4 o 1 6i3Pi 

14 0 3 0 lZ.ffim<D9.&&&K&1Zft<DKmW<1fe»Xb 
t> , 2&mtt-<-^ htffl4 0 3 2 ^LTF P C 4 0 1 
7 [«^5 0 

[0 2 5 6 ] 4 0 3 1 {C^^n^ffi«{C^^rP^1l4 0 

3 o turn 4 o i6 1 ^n^mz.mm-r^timz, mm 

ffiii4 0 2 6Jtt«fe»JBt4 0 2 & \Z*>>? ? h*~/U 
3 -nkttSffl*fe»JR4 0 2 6 CO 

^«R4 0 2 8(?)X5;fy^ (E LJBJ#J«;iW<0BBp 
tto&dtl*) l:MlT^ltli^i,\ MI4 0 

2 8$:x^y^tS|(;, JBBflil6ttJK4 0 2 6 S T 8 — 

2 6 £*frg:Jgl4 o 2 8#mtttMW»Tfcjfctf, =*>^ 

[0 2 5 7 ] ^(7)J: 5 tCLT^^ixytE L*^-<7>^® 
SrlfioT, v-a ^JR6 0 0 3 , SaW6 0 0 

4, ^/H^ 0 0 0«^5 o 

[ 0 2 5 8 ] EL^IrltpiJtCtT, * 

/< — tt 7 0 0 0 tmU4 0 10 <7}f*j{PJJfCv-— y v^tt^ 
Ktffeti, * fetc^— y isVVsi 0 0 0 o*H«l«cWc«*t 
» «20^py/tt) 7 0 0 1^ft*h5. 

[0 2 5 9 ] CO?gt£tf6 0 0 4 13, — 

#6 0 0 0 «r»»r6fc»o«**li: LT ^«fgi-5o 

S«*t6 0 0 4 iLttt, PVC (;f 'J t^;^D7^ 

K) , 3i**5/3»iii, v'yn-yffl^ pvb wye 

[0 2 6 0 ] $M6 0 0 4O^(^^-t-$: 
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[0 2 6 1 ] SMRtffcJfrS', 
>"JR6 0 0 3liJ^^<-f— JESrSftf « wtdS-C*5o 

[ 0 2 6 2 ] #6 0 0 0 ^ Utt, 

tE, Tyt^ — ^f>^S, FRP (F i b e 

rglass— Reinforced Plastic 
JO s) «, PVF (^!)t'-;b7/i't7^F) 

/U7>f;^$rffl^^^^^-c^5o 443, J5tt*f 6 0 0 
4iUPVB«EVAS:^5i^ um<DT/ls 
* ^^*^/^PV F 7 4 J*^-* 4 7-7^^AT* 

[ 0 2 6 3 ] flU E L^T^b^ft^fS) {%<Dlfrft 

laotii, ^/<-#6 o o o 

[0 2 6 4 ] *7t, ffi£!4 016 y V 7 0 0 

^ 0*sj;lMlf*ra7 ooi ££«4 010 t^R*BD«:ao 
tFPC4 0i7(:l^iig!i^w e fc*s, 

4. 4 o i 5tH«{:ir^- y >^tt7 0 0 OfcJ^tF 
S#fW7 0 0 1 0T^ioTFPC4 0 1 7 fcm£v#HC 

[0 2 6 5] 9] **JS«-C«tE L*^8f 

£U2 8 (A) (C, H3S§d^H2 8 (B) \Z7F-f 0 12 
7, 128 (A) &U*U2 8 (B) ^l*#ii<D«F**J*! 

[0 2 6 6 ] 02 7C*5^ ifi3 5 0 1 ±^R(j-ib 
ttfc^-f yf^flTFT 3 5 0 2 ^ <7> N T F 

T§:ffl^TM^5 (|MSff'Jl~9, 13~16# 
HR) o ^y^y— h*i££ tri^d\ * 

ooTFT#it^JSftfc«iB£fc*, ^-7MI^« 

■58BOPT FT$:l^tMltt)i^^ 

[ 0 2 6 7 ] *7t, ««*WJ»fflT FT 3 5 0 3 tt*«3g 
SONTFT^^TM^n^o r.C0^#, ^^f^^ 
y^flTF T 3 5 0 2 O K VBa^3 5l3iB^3 6 
ioTSWJftlfflTFTCO^ htt3 7 
IKSnri^S. 3 8T-^^ix5ffii8gl3, ^^iy^ 

y^TFT 3 5 0 2 htH3 9a , 3 9b 

50 [0 2 6 8 ] «»E»J»ffiTFT 3 5 0 3^* 
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*»J»«T FTliE L*ft**l5««! Jt <5fc 
[0 2 6 9 ] **MS«t*«t««*J»ffl T F T 3 5 

0 3 t^^^y- nat-eH* uresis, m$k<oT 

[0 2 7 0 ] §2 8 (A) 5 m^ftlj 

IfflTFT 3 5 0 3 t^y- hS® 3 7 fcftSK*ltt:3 5 

0 4-c^stts«i«"c, mmmmmr ft 35030K 

Vr^-fr 3 5 0 4 l3M»ftJ»fflT F T 3 5 0 3 itf 

i^t^o ft*3, KW ^g£«l4 0»*9tfHril6lft (ttH 
m) 3 5 0 edgl^ix, Si:-^^)lE^Ox.bliT 

[0271] ^>f^f>^TFT 3 5 0 2 RtMWfcfH 
MBIT F T 3 5 0 3 <D±\Zte%$ 1 ^^^-^C— is 3 VI4 

ltfRtf fctu • : eo±Sc«Hgjf6^)Sr-^5¥*i^)R4 2 
a*»rifcS*LS. ¥tlM4 2^ffl^TTFTta5S^ 

[0 2 7 2 ] 4 3ttK*ti4<a»^aS««Tft5® 

X«flg (EL^Oli) rfcO, m«flJWfflTFT3 

l^Tte, i««UPfflTFTtLtnf t^BTFTt 

Ik. *lio»*Bii: urt>JHi\ 

[ 0 2 7 3 ] *fe^Jgl <#* L< tt*MB) 

iifc/^^4 4a , 4 4b KJ:B»j«Snfc* 

~ex$—wi& l^h^ it^^v^\ r (#) , g 

13, ^ij/^7x-i^yt f =i/y (ppv) tKU^ 
^/Mj/U/*^— (PVK) Sft, #!)7WU^4Jf 50 
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[0 2 7 4 ] P PVltiE Ltfmt LTteS*<* 

ftl!<afc(Oa**>5a** 09:*. li l"H. Shenk, H. Becker, 0. Ge 
Isen, E. Kluge, W. Kreuder, and H. Spreitzer, "Polymers f 
or Light Emitting Diodes", Euro Display, Proceeding 
s, 1999, p. 33-37 J 10-92576 

[0 2 7 5 ] £ 

^7x = l/ySrfflt^liSl\ gfl^30~150n 
m (&tl<i^40~100nm) £-r*ltffil\> 
[0 2 7 6 ] ffiU £Jl±Off'JJ4*5fe«4 LTffli>5li 

*Wtt*ofc<ftlr\ 3§ft/l> «fflr*ftiS«**:H:««fft 
AI^iS^i^^tELl HSM^ofcJ!)^ 
V 7<n®W}&ftt>itZ>f^tt><Dm) 

[0277] **ftW-ei4# y ^-*»»«r» 

srf^rt*^. ^7t, m^tti£/§^m^& A/1 £ IT 

b<DmmEL I* ^ *d o «■» *r ^ £ - £ 

[0 2 7 8 ] *HMir-li^3fei4 5(7)ilCPEDOT 

(^y^^-^^v) SfciiPAn i (#i)7-yy) r- 

ft5IE?LaA/l4 6 £i2tffc5ffi/I«i£cDE L /I £ LT^ 
6 0 ^Lr, IE?LaAS4 6 0±tcttSE*««-Cfc6 
B«4 7#Rtf fctl*. ***«<Z>»-fr, **J14 5-C 

or) ^M^nsfc^, »*tt»#tt^ftttft«ftfeft 

[0 2 7 9 ] BMB4 7 4t»*Snfcl»AtEL**3 
5 0 5^)StS. ft*3, ::W5EL*?3 5 0 5 
12, PJ^m^ (tt«) 4 3, ^7fe^4 5. JE^L^A@4 
6JD { iS4 TtJgftSilfcaVf ^ttSt. §28 

(A) fc^i-J: 5lcM3t««4 3 «tnr#<oBa*c«lS— 
IB ^ ft 6. 

[0 2 8 0 ] *36J6Wr-«*, »i4 7 0ii: 

Sbt»2/^^'<->a^lB4 8*rRiK^8. S2 
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[0 2 8 1 ] JW±co£ 5fc*«C*W^E L*«/^yH4 
+ V raAJc5fi^«»E»J»fflTF T^Sr*i-So t£o 
[0 2 8 2 ] *AKM<OfllriKf4. HJ£#'J 1-12 

matt &&\z.mfr&t>-&xnM-tz>cb&'*imx-ibz a 

[0 2 8 3 ] [Xlfeffil 2 0] *S£Jft#jTJ4, Xffiftl 1 8 

•JWJMTFT«tftf*)5(Ot?, ^OteOtft0Jl4^IB& 
[0 2 8 4 ] 029 tC*5^"t\ ttSfcfMWffl T F T 3 5 0 
"fc^ttHSSfffll -9, 13 — 1 6 *#fig-ftl«av> 0 

[0285] muznsM (mm) son 

[ 0 2 8 6 ] -t IT, IMMTCfc*'^* 51a, 51 

b j&*#«s*t;fc:«L t^-zi^/i^y 

AT-ir^/UT^ h^ — h (a c a c K£*f3£tL5) t* 

L-r t)«t6*r6o :htel^3 7 0 i«iS 

[ 0 2 8 7 ] #*Jfe0iJ<O»-g\ »3fe« 5 2T»$g£Lfc3te 
[0 2 8 8 ] fe*3, *nMm<oMf&\*. — 

i3~i6 co«j*^ g *jcfi*-frte*riMi-rs^i:3a« 
[0 2 8 9 ] (n^^'j 2 1 ] ^mMmxn, m 2 s 

(B) ^Lfc®»Hfctt*teS«aoiif*i: 
coWHcoi^TIS 3 0 (A) — (C) (c^-r o ft3o, *^ 
*fc#J{C*S^T, 3 8 0 ll^-f $/fy/ffiTFT380 
2©y- *ffi<S, 3 8 0 31^^ ^fy/fflTFT38 
O2 0>y— hEi», 3 8 0 4 J4@tf5$tJ®i;ST FT, 3 8 
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